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Abstract
This study assessed the perspective, practice and barrier that mitigate the integration of
Information and Communication Technologies into nursing and midwifery education in
Ghana. With purposive and convenience sampling techniques, a sample size of 108 health
tutors was involved in the study. The findings revealed that most of the health tutors utilised
information and communication technologies in the presentation of lessons to students and
the management of examination results. Social media platforms, productivity tools and Ebooks were the most used technologies among health tutors. Barriers identified related to
unavailability of task-appropriate ICT resources, and inadequate training for teachers to use
technologies, among others. The study recommended the practical training of health tutors
in the use of digital technologies for teaching and learning; the provision of task-appropriate
ICT resources to facilitate the integration in teaching, learning, and management of
information in nursing and midwifery training colleges.

Keywords: Information and Communication Technology, Nursing and Midwifery
Education, Nurse Educator, Health Tutor, Digital Technologies, Ghana
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Background
At present, digital technologies are ubiquitous in every aspect of human activity,
precisely, education, business, health, and entertainment. In schools, digital
technologies or Information and Communication Technologies (ICTs) are
transforming the dynamics of the 21st-century learning environment (1), and their
application has led to creative teaching methods, innovative learning approaches,
scientific research, and access to information (2,3). Educators are using these
technologies to perform administrative tasks, access a wide range of new pedagogy,
and assist students in learning effectively(4). It offers a flexible means to deliver
teaching and assessment that is convenient, interactive and engaging for
students(5,6). Additionally, ICTs influence educational administrative processes and
management of higher educational institutions. It increases school efficiency in
handling student admission, examination records, the monitoring and evaluation of
staff, planning for school activities, curriculum development, and information
dissemination(3,7,8).
The rapid pace of technological evolution demonstrates no signs of decline and has
already significantly influenced nursing education curricula(9). Technology is
gaining popularity in nursing and midwifery education as a way to deliver
instructions to nursing and midwifery trainees with diverse learning needs in
academic and clinical settings(5,6). During the 2015/2016 academic year, the nursing
and midwifery council of Ghana introduced a course in nursing and midwifery
informatics as part of the curriculum for the training of nurses and midwives in
Ghana. This initiative intends to introduce nurses and midwives to the relevance of
information and communication technologies in healthcare(10). The leverage of
technologies such as computers, smart devices, and interactive multimedia
presentations such as podcasts or blogs, computer software for creating and sharing
professional documents have all as vital for future nursing professionals(9,11). A
recent review of 24 studies on the application of technology in clinical nursing
education found that ICTs enhance clinical learning, knowledge retention, improve
productivity, increase confidence, and pharmacological knowledge of student
nurses(6).
Mulaudzi and Chyun (1) argue that ICTs in education is necessary to accommodate
21st-century students, who are digital citizens, requiring different pedagogical
methods(1). Nurse educators need to consider implementing innovative teaching
strategies that use state-of-the-art technologies such as social media to engage
students, promote interaction in the classroom, and encourage active learning(12).
Robinson-Bassey and Edet (13,29,30) observed that the use of multimedia
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presentations combined with videos, animations, and audio makes teaching much
more engaging to students, thus making the students more attentive and focused.
The use of video is particularly valuable (30,31) in teaching clinical procedures such
as bed making, bed bathing, cardiopulmonary resuscitation, and open-heart surgery.
It gives the student a much better understanding and appreciation of the actual
clinical situation(13).
Notwithstanding, the importance of technologies in educating 21st-century nursing
and midwifery students, O’Connor and Andrews (6) reported the cost of ICT
equipment, poor computer knowledge, deficient technical support, and negative
attitudes of students as some of the barriers to implementing ICTs in nursing
education (6). Moreover, the application of technology in learning and teaching is
not an intuitive skill. It requires more knowledge and skills than knowing how to
use digital devices. The use of technology can, therefore, be stressful for nurse
educators who are not skilled in the use of computers and other digital devices(13).
This study assessed the use of ICTs in teaching and learning and the barriers that
impede the application of ICTs in nursing and midwifery education.

Methodology
This cross-sectional study reports the findings of a descriptive survey conducted at
two Nursing and Midwifery Training Colleges in Northern Ghana: the Tamale
Nurses and Midwives’ Training College and the Nalerigu College of Nursing and
Midwifery. The Tamale Nurses and Midwives’ Training College is one of the oldest
Nursing and Midwifery Training College in Ghana (14). It was established in 1974
and is currently offering the following nursing and midwifery programmes:
Diploma in General Nursing, Diploma in Midwifery, Post NAC/NAP General
Nursing, and Post NAC/NAP Midwifery. The college also serves as a regional centre
for programmes offered by the Ghana College of Nursing and Midwifery. The
Nalerigu College of Nursing and Midwifery was established in 2008 as a Health
Assistants Training School and was later upgraded to run both diploma and
certificate nursing programmes in 2013. The college currently offers the following
programmes: Diploma in General Nursing, Diploma in Midwifery, Diploma in
Community Nutrition and Dietetics, Post NAC/NAP Midwifery, Post NAC/NAP
Nutrition, Post NAC/NAP Dietetics, and the Nurse Assistant Clinical programme
(15). The current study population consisted of health tutors (nurse educators),
administrators, and management information system (MIS) officers in the two
Nursing and Midwifery Colleges who had worked in their respective colleges for at
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least one academic semester. We excluded national service personnel, students, and
personnel on attachment.
Data collection instrument
Data were collected with a structured questionnaire designed for the study after a
thorough review of the literature and previous studies on integrating ICTs into
nursing and midwifery education. The survey featured five sections. Section A
included questions about the socio-demographic characteristics of the participants
(4 items). Section B was concerned about the use of ICT in the teaching, learning,
and management of information (8 items). Section C collected data about the
common ICT tools and applications health tutors use for teaching, communication,
and management of information (9 items). Section D included questions about
participants perceived value of ICT for teaching, learning and management of
information (9 items). Section E collected data on the barriers to the effective
integration of ICT in nursing and midwifery education (13 items). Section B to E
comprised of questions with a 5 point Likert scale ranging from ‘strongly disagree=1’
to ‘strongly agree=5’. The questionnaire was pretested on tutors of a Teacher
Training College to ascertain the clarity of the questions and to identify poorly
constructed and ambiguities in the question sets. Some questions were modified
after the pre-test to enhance clarity and understanding. The internal consistency of
the questionnaire was assessed and generated Cronbach’s Alpha coefficient (α =
0.72) and found to be within acceptable limits (16).
Sampling and data collection
A sample size (n = 108) was estimated using Yamane’s formula with a population of 149,
an assumption of 95% confidence interval and 5% margin of error. Purposive and
convenient sampling methods were employed in selecting health tutors (nurse
educators), administrators, and management information system (MIS) officers in the
two Nursing and Midwifery Colleges for the study. The study questionnaire was
administered to participants in classrooms and offices before and after lessons. All
participants were given detailed information about the questionnaire and the study
objectives to acquaint them with the significance and purpose of the study. Participants
were allowed enough time to complete and return the questionnaire to the research
assistants. After four weeks of follow-up, the research team were able to retrieve 70
questionnaires from the participants (response rate of 64.8%). All participants provided
voluntary written consent for their participation. We ensured the absolute
confidentiality of the information collected from the participants. We did not collect
information on personal identifies and only members of the research team had access to
the information. Permission was sought from the principals of the two nursing and
midwifery colleges before the commencement of data collection.
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Data analysis
Data were coded and entered into Microsoft excel before imported into Stata version
14.1 for analysis. Descriptive statistics were used to present the results using
frequencies, percentages, means and standard deviations. Logistic regression was
performed to determine the association between the use of technology for teaching,
common ICT tools and application used, and the educational level of the tutors.

Results
Socio-demographic characteristics of participants
The socio-demographic characteristics of the study participants are presented in
Table 1. The results show that 52.9% of the participants were males while 47.1% were
females. Bachelor’s degree (61.4%) was the highest level of education attained by the
majority of the health tutors. More than half (55.7%) of the participants had 1 to 5
years of teaching experience in their current institution. However, only 11.4% of
them had professional ICT training or qualification.
Table 1: Socio-demographic characteristics of participants
Characteristics

Frequency

Percent

Male

37

52.86

Female

33

47.14

Bachelor’s degree

43

61.43

Master’s degree

27

38.57

Less than data year

3

4.29

1-5 years

39

55.71

6-10 years

21

30.00

Above 10 years
Professional ICT training or
qualification
Yes

7

10.00

8

11.43

No

62

88.57

Sex

Level of education

Work experience
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Use of information communication technology (digital technologies)
Participants use of information communication technologies in learning,
teaching and management of students’ information was assessed with eight
questions on a 5-point Likert scale and presented in Table 2. Most of the
health tutors employed some ICT tools in the presentation of lessons to
students (m = 4.21, sd = 0.79); in the preparation of academic calendar and
timetable (m = 4.12, sd = 0.85); management of examination results (mean
4.06±0.93); and, in the registration of students (m = 4.03, sd = 0.85). The least
cited activity in which ICT tools were used related to the preparation of the
scheme of work and lesson plan (m = 2.37, sd = 1.16).
Table 2: use of ICT for learning, teaching and management of students’
information
Activities

Mean

SD

Preparation of scheme of work and lesson plan

2.37

1.16

Delivery of lectures

4.21

0.79

Preparation of academic calendar and class time table

4.12

0.85

Recording of exam scores and generation of results

4.06

0.93

Preparation of students’ exam report forms

3.92

1.03

Registration of new students

4.03

0.85

Keeping of records

3.67

1.14

Training of staff and office workers

3.47

0.92

Common ICT tools and applications used
Table 3 shows the common ICT tools and applications health tutors use for learning,
teaching, communication, and management of information. Of the nine ICT tools
and applications considered in this study, social media platforms (m = 4.0; sd = 0.79),
word processing tools (m = 4.01; sd = 0.79), PowerPoint (m = 3.99; sd = 0.73), and Ebooks (m = 3.76; sd = 1.08) were rated as the most used applications for teaching,
communication, and management of information. The results in Table 3 indicates
that most of the health tutors do not use email clients (m = 3.01; sd = 1.15), Learning
Management System (m = 3.17; sd = 0.98), and Internet Connectivity for teaching,
communication, and management of information in the colleges.
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Table 3: Common ICT tools and applications nurse educators use for teaching,
communication, and management of information
Technologies

Mean

SD

E-mail clients

3.01

1.15

Use of E-books

3.76

1.08

Social media tools

4.01

0.79

Spreadsheets

3.34

0.93

Word processing tools

4.00

0.82

PowerPoint application

3.99

0.73

Information management system

3.36

0.92

Internet Connectivity
Learning Management System

3.26
3.17

1.01
0.98

The perceived value of ICTs for learning, teaching, and management of
information
Participants’ perceptions of the value of ICT for learning, teaching, and management
of information in nursing and midwifery education are presented in Table 4. The
participants agreed that incorporating ICT into teaching makes lessons interactive
and engaging (m = 4.09; sd = 0.81). Furthermore, most of the participants agreed that
ICT tools make it easy for them to access E-books (m = 3.94; sd = 1.02); practice proper
record keeping (m = 3.92; sd = 0.87); and, facilitates interaction and collaboration
with colleagues (m = 3.83; sd = 0.99). However, the role of ICT in the assessment of
students (mean 2.90±1.35), as a substitute for teaching-learning materials (mean
3.10±1.25), and its importance in time management of contact hours (m = 3.17; sd =
1.37) recorded a low average score from the participants.
Table 4: Perceived value of ICT for teaching, learning, and management of
information
Variables

Mean

SD

3.69

0.97

Facilitates group interaction and collaboration
Substitute for unavailable teaching learning
materials

3.83

0.99

3.10

1.25

Easy access to E-books

3.94

1.02

Facilitates E-learning

3.16

1.19

Ensures proper record keeping

3.92

0.87

Makes lessons interactive and engaging

4.09

0.81

Ensures proper time management of contact hours

3.17

1.37

Facilitates the assessments of students

2.90

1.35

Teachers and students are able to easily access
information
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Barriers to the effective integration of ICT into nursing and midwifery education
Barriers to the effective integration of ICT in learning, teaching, and management of
information in nursing and midwifery education were assessed and the results
presented in table 5. More than half of the participants agreed that absence of
policies to guide the integration of ICT in teaching (55.7%), inadequate training of
health tutors to use ICT in teaching (51.4%), and unreliable power supply (51.4%)
were barriers to the effective integration of ICT into learning and teaching in the
nursing and midwifery training colleges. The results show that a little over twofifths of the participants agreed that unavailability of task-appropriate ICT tools
(44.3%), fear of perceived risk associated with the use of ICT (45.7%), lack of ICT
infrastructure (41.4%), and the lack of technical support for ICT integration (42.9%)
in teaching and learning were barriers that could deter the use of ICT in nursing and
midwifery education. Inadequate knowledge about the use of ICT (42.9%) was also
considered a barrier to the effective integration of ICT in learning and teaching. Lack
of internet connectivity (57.1%) and the unavailability of computers were not
considered essential barriers to ICT integration in teaching and learning. As shown
in Table 5, more than two-fifths of the participants disagreed that teachers do not
have enough time to integrate ICT into learning and teaching (42.9%). Besides, most
of the participants did not consider ‘poor attitude of staff towards ICT’ (45.7%) as a
barrier to the integration of ICT in nursing and midwifery education.

Association between the educational level of nurse educators and the use of ICT
for teaching
Table 6 shows the association between the educational level of the participants and
their use of ICT for teaching and management of student information. Educators
with a master’s degree were more likely to use ICT in the preparation of scheme of
work and lesson plan (OR 1.14, 95% CI 0.75 - 1.73), preparation of academic calendar
and class timetable (OR 1.05, 95% CI 0.59 - 1.86), and training of staff and office
workers (OR 1.16, 95% CI 0.51 - 2.64). Further, the odds of delivering a lecture with
ICT tools were significantly (OR 2.25, 95% CI 1.08 - 4.70) high among master’s degree
holders when compared with those with a bachelor’s degree.
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Table 5: Barriers to the effective integration of ICT into nursing and midwifery
education
Variables

SD (%)

D (%)

N (%)

A (%)

SA (%)

Lack of ICT infrastructure
Teachers do not have
sufficient time to integrate
ICT in teaching
Lack of technical support
for ICT use
Lack of confidence among
tutors about the use of ICT
in teaching
Little previous experience
on the use of ICT
Lack of adequate training
on teaching with ICT
Fear of perceived risk
associated with the use of
ICT
Inadequate knowledge
about ICT
Unavailability of taskappropriate ICT tools

3(4.29)

25(35.71)

8(11.43)

29(41.43)

5(7.14)

5(7.14)

30(42.86)

9(12.86)

21(30.00)

5(7.14)

1(1.43)

23(32.86)

12(17.14)

30(42.86)

4(5.71)

2(2.86)

26(37.14)

20(28.57)

18(25.71)

4(5.71)

9(12.86)

17(24.29)

19(27.14)

20(28.57)

5(7.14)

1(1.43)

15(21.43)

10(14.29)

36(51.43)

8(11.43)

2(2.86)

17(24.29)

15(21.43)

32(45.71)

4(5.71)

4(5.71)

22(31.43)

11(15.71)

30(42.86)

3(4.29)

3(4.29)

25(35.71)

7(10.00)

31(44.29)

4(5.71)

Poor attitude of staff

2(2.86)

32(45.71)

13(18.57)

19(27.14)

4(5.71)

Lack of internet access

7(10.00)

40(57.14)

6(8.57)

15(21.43)

2(2.86)

Unreliable power supply
Lack of appropriate
policies for ICT
integration in teaching

1(1.43)

18(25.71)

6(8.57)

36(51.43)

9(12.86)

4(5.71)

9(12.86)

5(7.14)

39(55.71)

13(18.57)

Table 6 Association between the educational level of nurse educators and the use
of ICT for teaching
Variables

OR (95% CI)

P-value

Preparation of scheme of work and lesson plan

1.14 (0.75 - 1.73)

0.531

Delivery of lectures

2.25 (1.08 - 4.70)

0.031

Preparation of academic calendar and class timetable

1.05 (0.59 - 1.86)

0.878

Recording of exam scores and generation of results

0.84 (0.49 - 1.40)

0.502

Preparation of students report forms

0.84 (0.53 - 1.34)

0.462

Registration of new students

0.86 (0.49 - 1.52)

0.608

Keeping of records

0.91 (0.59 - 1.38)

0.644

Training of staff and office workers

1.16 (0.51 - 2.64)

0.728
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Association between nurse educators’ educational level and the use of ICT tools
and application
Table 7 presents the association between the nurse educators’ level of education and
their use of ICT tools and application for teaching, communication, and
management of information. Master’s degree holders were 2.9 times (95% CI 1.62 5.28) and 1.9 times (95% CI 1.10 - 3.26) more likely to use email clients for
communication compared to tutors who had bachelor’s degrees and these odds
were statistically significant. Further, nurse educators with a master’s degree were
nearly 2 times (95% CI 0.92 - 4.32) more likely to use PowerPoint tools for teaching.
However, they were less likely to use spreadsheets (OR 0.79, 95% CI 0.47 - 1.34),
mobile and wireless systems (OR 0.89 95% CI 0.55 - 1.44) and E-learning applications
(OR 0.90 95% CI 0.55 - 1.48) although these were not statistically significant.

Table 7 Association between nurse educators’ educational level and the
use of ICT tools and application for teaching, communication, and
management of information
Technologies

OR (95% CI)

P-value

E-mail for communication

2.93 (1.62 - 5.28)

0.001

Use of E-books

1.89 (1.10 - 3.26)

0.021

Social media platforms

1.30 (0.69 - 2.44)

0.415

Spreadsheets

0.79 (0.47 - 1.34)

0.390

Word processing tools

1.21 (0.66 - 2.21)

0.546

PowerPoint tools

1.99 (0.92 - 4.32)

0.078

Information management systems

1.03 (0.60 - 1.74)

0.923

Mobile and wireless systems

0.89 (0.55 - 1.44)

0.637

E-learning applications

0.90 (0.55 - 1.48)

0.681

OR = Odd Ratio; CI = Confidence Interval

Discussion
Our study is the first study in Ghana to provide empirical evidence on the
integration of ICT in learning, teaching, and management of information in Nursing
and Midwifery Training Colleges. We found that health tutors in the colleges use
digital technologies in the preparation of academic calendar and classroom
timetable. Furthermore, digital technologies were integrated into the delivery of
lessons to students. Most of the health tutors indicated that the integration of digital
technologies into teaching makes lessons interactive and engaging. Robinson-bassey
and Edet, and Essel and Adjei (3) support these findings when they stated that ICT
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enhance preparation and delivery of information to students and its integration into
the teaching-learning process make the teaching more appealing and interesting to
nursing students(13). According to Robinson-bassey and Edet the use of ICT
applications such as videos and animations in the teaching of clinical procedures
such as bed bathing, cardiopulmonary resuscitation, and open-heart surgery gives
the learner a better appreciation and understanding of the actual clinical situation
(13). Likewise, Mikre indicated that ICT makes learning less abstract and eliminates
the artificial barrier between theory and practice, which characterise traditional
pedagogy (2).
Educational institutions, particularly schools, are custodians of knowledge and
information (2); therefore, proper school record keeping is crucial to the effective
administration of educational institutions. In this study, the majority of the health
tutors considered ICT a valuable tool for proper record keeping in nursing and
midwifery training colleges and this may explain why we found that most of the
colleges employed ICT applications in the registration of new nursing students and
in the management of examination results of students, which is inconsistent with
findings reported in Zimbabwe (17). Mikre opines that ICT should be the
fundamental information management tool at all levels of an educational system (2).
However, the role of ICT in the assessment of students recorded a low average score
from the participants, which is inconsistent with the findings of an earlier study (18).
The low average rating in students’ assessment with ICT is probably because the
colleges do not currently use computer-based assessment in the evaluation of
student learning. Most of the Nursing and Midwifery Colleges in Ghana assess
nursing students using the paper-based method of assessment and this may explain
why the participants in this study did not well recognise the role of ICT in the
assessment of students. In line with the findings of several studies (18,19), most of
the participants in this study agreed that ICT facilitates interaction and collaboration
with colleagues and students.
The results of this study show that health tutors do not integrate ICT into the
preparation of the scheme of work and lesson plan. A possible explanation for this
might be that health tutors do not use scheme of work and lesson plan in the
preparation and delivery of lessons to student nurses. Bristol and Sherrill supported
our finding when they pointed out that few nurse educators’ use lesson plan. They
argued that nurse educators often feel that the preparation of the lesson plan is a
draw on time and therefore only prepare PowerPoint slides to facilitate their
presentation of lessons (20).
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Contrary to expectation, email clients (Gmail, Yahoo mail, etc.) were among the least
ICT tools used for teaching and communication activities. However, social media
applications were among the frequently used ICT tools for teaching and
communication purposes. This finding is in agreement with an earlier study, which
showed high usage of social media among nursing faculty. However, the study
observed that the majority of the nursing faculty used social media for personal
rather than for academic purpose (21). Furthermore, the majority of the health tutors
in this study used word processing tools, PowerPoint, and E-books for teaching,
communication, and management of information in the colleges. Similarly, a study
in Zimbabwe found that PowerPoint was one of the preferred methods of lecturers
for the presentation of lessons to students (17). Robinson-bassey and Edet observed
that the use of ICT tools such as PowerPoint in the presentation of lessons facilitates
learning and makes the teaching-learning process lively and appealing to students
(13).
Among the barriers of ICT integration that were assessed in this study, absence of
policy guidelines on ICT, poor training of teachers in ICT, unavailability of taskappropriate ICT tools, lack of ICT infrastructure, the lack of technical support for
ICT integration, faculty inadequate knowledge about ICTs, and unreliable power
supply were considered critical barriers to the effective integration of ICT into
teaching and learning in the nursing and midwifery colleges. These findings are
consistent with the findings of several studies in both high income and low-middle
income countries (2,5,18,22–24). Leaders in nursing and midwifery education should
address these challenges to ensure the effective use of technology in the education
of the next generation of nurses and midwives.

Conclusion
Our findings suggest that ICT is fairly integrated into the several facets of teaching,
learning, and information management in the nursing and midwifery training
colleges. The use of tools such as PowerPoint, word processors, E-books and social
media platforms was common among the faculty of the colleges. We found that ICT
was employed in the registration of new students, presentation of lessons, and in
the management of examination results. However, it was poorly integrated into the
preparation of lesson plan, assessment of nursing and midwifery students.
Concerning the barriers, the participants reported faculty inadequate knowledge,
unreliable power supply, unavailability of task-appropriate ICT tools, poor training
of teachers to use ICT among others. We recommend the training of nursing and
midwifery faculty in the use of modern ICT tools in teaching and learning and the
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provision of task-appropriate ICT teaching and learning resources to facilitate the
effective integration of ICT in teaching, learning, and management of information in
nursing and midwifery training colleges.
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